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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plastic substrate for a display element which is excellent 
in heat resistance, chemical resistance and steam barrier properties, low in average coefficient of 
linear expansion and is furthermore high in bending strength, and by which bending, deformation, or 
cracks due to wiring in a thin-film device forming process are hard to be generated. 
SOLUTION: The plastic substrate for a display element comprises at least, as constituent element, 
laminated sheet layers which contain paper or fabric cloth and in which its thickness is 50 to 1000 
U m, and the average coefficient of linear expansion in a face direction from a normal temperature 
to the glass transition point is -5 to 30 ppm/° C, a metal layer, and a resin layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The plastic plate for display devices which uses as a component at least the laminate 
layer whose thickness contain paper or a fiber cloth and is 50-1000 micrometers, and whose 
direction mean coefficient of linear expansion of a field from ordinary temperature to a glass 
transformation point is -5-30 ppm/degree C, and a metal layer and a resin layer. 
[Claim 2] The plastic plate for display devices according to claim 1 to which hot forming of the 
prepreg which made paper or a fiber cloth sink in and dry the resin constituent with which said 
laminate layer contains an epoxy resin at least is carried out. 

[Claim 3] The plastic plate for display devices according to claim 1 to which hot forming of the 
prepreg which made paper or a fiber cloth sink in and dry the resin constituent with which said 
laminate layer contains phenol resin at least is carried out. 

[Claim 4] The plastic plate for display devices according to claim 1 to which hot forming of the 
prepreg which made paper or a fiber cloth sink in and dry the resin constituent with which said 
laminate layer contains polyimide resin at least is carried out 

[Claim 5] claims 1-4 characterized by copper containing at least in said metal layer — the plastic 
plate for display devices any or given in 1 term. 

[Claim 6] claims 1-4 characterized by iron containing at least in said metal layer — the plastic plate 
for display devices any or given in 1 term. 

[Claim 7] claims 1-4 characterized by aluminum containing at least in said metal layer — the plastic 
plate for display devices any or given in 1 term. 

[Claim 8] Tg of said resin layer — 150 degrees C or more — and claims 1-7 characterized by having 
dimethyl sulfoxide-proof nature, waterproof oxidization tetramethylammonium nature, and liquid 
crystallinity-proof — the plastic plate for display devices any or given in 1 term. 
[Claim 9] claims 1-8 characterized by cyanate resin containing at least in said resin layer — the 
plastic plate for display devices any or given in 1 term. 

[Claim 10] The plastic plate for display devices of claim 9 characterized by cyanate resin being 
novolak mold cyanate resin and/or its prepolymer. 

[Claim 11] claims 1-8 characterized by polyfunctional acrylic resin containing at least in said resin 
layer the plastic plate for display devices any or given in 1 term. 

[Claim 12] claims 1-8 characterized by an epoxy resin containing at least in said resin layer — the 
plastic plate for display devices any or given in 1 term. 

[Claim 13] The resin substrate for display devices according to claim 12 with which this epoxy resin 
is characterized by being cycloaliphatic epoxy resin. 

[Claim 14] The resin substrate for display devices according to claim 13 characterized by this 
cycloaliphatic epoxy resin being cycloaliphatic epoxy resin shown by the general formula (1) 
[Formula 1] 
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[Claim 15] claims 1-8 characterized by polyimide resin containing at least in said resin layer — the 
plastic plate for display devices any or given in 1 term. 

[Claim 16] claims 1-15 to which said metal plate layer is characterized by serving as a reflecting 
layer — the plastic plate for display devices any or given in 1 term. 

[Claim 17] claims 1-16 characterized by adjoining and carrying out the laminating of said metal plate 
layer to the laminate layer — the plastic plate for display devices any or given in 1 term. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention is looked like [ display devices, such as a reflective mold thin 
film transistor (TFT) display device excellent in thermal resistance, chemical resistance, and 
dimensional stability, an organic electroluminescence (EL) display device, a plasma display panel 
(PDP), and a field emission display (FED), ], and relates to the suitable plastic plate for display 
devices. 
[0002] 

[Description of the Prior Art] In recent years, a display device has the advanced demand of 
thin-film-izing, lightweight-izing, enlargement, configuration-izing of arbitration, curved-surface 
display correspondence, etc. The display panel which changes to the conventional glass substrate 
and uses plastics as a substrate is examined, and it began to be partly put in practical use as 
lightweight-izing and high endurance was strongly required especially about the pocket device and 
these use was expanded. However, although high-speed responsibility is required recently further 
with color animation of a display and need, such as TFT and organic electroluminescence, is 
increasing, the glass substrate is still used for these display substrates, and plastics-ization is 
desired from the strong demand of lightweight-izing and high endurance. However, the conventional 
substrate for plastics display devices was not enough as thermal resistance, and there was a 
possibility of causing curvature and deformation at the process which forms a metal semi-conductor 
and an insulator layer by CVD (Chemical Vapor Deposition), with it. Moreover, since the difference 
of the coefficient of thermal expansion of the resin layer and electrode which form a substrate is 
large, and increase of resistance arises or it occasionally lapses into the situation of an open circuit 
in the TFT-liquid-crystal substrate application exposed to a temperature change high especially at 
the time of processing that it is easy to produce a crack in a transparent electrode, it has not 
resulted in the utilization yet. On the other hand, the reflective mold liquid crystal display 
component attracts attention from the point of a low power, and the attempt of plastics-izing of 
these substrates is also performed. For example, using for a reflective mold liquid crystal display 
substrate the laminate containing the fiber cloth into which resin, such as a glass epoxy laminate, 
was infiltrated in JP,11-2812,A is shown. However, the reflective mold conductivity substrate 
illustrated here used white pigments for the reflecting layer, and was unsuitable for a demand called 
the latest high definition and a raise in contrast, and inadequate in respect of steam barrier property 
in these days of which the higher dimensional stability also about the barrier by polysilazane is 
required. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention, It excels in thermal resistance, chemical 
resistance, and steam barrier property, and a mean coefficient of linear expansion is low, and flexural 
strength is high, and it is offering the plastic plate for display devices characterized by being hard to 
produce curvature and the crack of deformation and wiring with a thin film device formation process. 

[0004] 

[Means for Solving the Problem] That is, this invention is a plastic plate for display devices which 
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uses as a component at least the laminate layer whose thickness contain (1) paper or a fiber cloth 
and is 50-1000 micrometers, and whose direction mean coefficient of linear expansion of a field from 
ordinary temperature to a glass transformation point is -5-30 ppm/degree C, and a metal layer and 
a resin layer. 

(2) The plastic plate for display devices of (1) to which hot forming of the prepreg which made paper 
or a fiber cloth sink in and dry the resin constituent with which said laminate layer contains an 
epoxy resin at least is carried out. 

(3) The plastic plate for display devices of (1) to which hot forming of the prepreg which made paper 
or a fiber cloth sink in and dry the resin constituent with which said laminate layer contains phenol 
resin at least is carried out. 

(4) The plastic plate for display devices of (1) to which hot forming of the prepreg which made paper 
or a fiber cloth sink in and dry the resin constituent with which said laminate layer contains 
polyimide resin at least is carried out. 

(5) The plastic plate for display devices of (1) - (4) characterized by copper containing at least in 
said metal layer. 

(6) The plastic plate for display devices of (1) - (4) characterized by iron containing at least in said 
metal layer. 

(7) The plastic plate for display devices of (1) - (4) characterized by aluminum containing at least in 
said metal layer. 

(8) The plastic plate for display devices of (1) - (7) which Tg of said resin layer is 150 degrees C or 
more, and is characterized by having dimethyl sulfoxide-proof nature, waterproof oxidization 
tetramethylammonium nature, and liquid crystallinity-proof. 

(9) The plastic plate for display devices of (1) - (8) characterized by cyanate resin containing at 
least in said resin layer. 

(10) The plastic plate for display devices of (9) characterized by cyanate resin being novolak mold 
cyanate resin and/or its prepolymer. 

(11) The plastic plate for display devices of (1) - (8) characterized by polyfunctions! acrylic resin 
containing at least in said resin layer. 

(12) The plastic plate for display devices of (1) - (8) characterized by an epoxy resin containing at 
least in said resin layer. 

(13) (Twelve) resin substrates for display devices with which this epoxy resin is characterized by 
being cycloaliphatic epoxy resin. 

(14) The resin substrate for display devices of (13) characterized by this cycloaliphatic epoxy resin 
being cycloaliphatic epoxy resin shown by the general formula (1). 

[Formula 2] 



(15) The plastic plate for display devices of (1) - (8) characterized by polyimide resin containing at 
least in said resin layer. 

(16) The plastic plate for display devices of (1) - (15) with which said metal plate layer is 
characterized by serving as a reflecting layer. 

(17) The plastic plate for display devices of (1) - (16) characterized by adjoining and carrying out 
the laminating of said metal plate layer to the laminate layer. It comes out 

[0005] 

[Embodiment of the Invention] Transparency is not required in order to use the laminate layer 
containing the paper or the fiber cloth used by this invention for the reflective mold liquid crystal 
display substrate which does not use the transmitted light, a top emission mold organic EL device 
substrate, a FED cathode substrate, etc. 50-1000 micrometers of 70-700 micrometers of 80-500 
micrometers of thickness of this laminate layer are 100-400 micrometers still more preferably more 
preferably. Under by the lower limit, since weight will become large too much if there is a possibility 
that the rigidity of a substrate may be unmaintainable and a upper limit is exceeded, there is a 
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possibility that the merit of plastics-izing aiming at lightweight-izing may be lost. Moreover, the 
range of the -5-30 ppm (TMA law, a following mean coefficient of linear expansion) of the 0~25 ppm 
of the direction average heat ray expansion coefficients of a field from the ordinary temperature of 
a laminate layer to a glass transformation point is 10-20 ppm more preferably. Since a difference 
with the coefficient of linear expansion of the metal used for wiring becomes large when a mean 
coefficient of linear expansion exceeds a minimum a top, when exposed to an elevated temperature, 
there is a possibility of producing an open circuit. 

[0006] As for Tg of the resin which will not limit the laminate layer of this invention especially if the 
property that a mean coefficient of linear expansion is -5-30 ppm/degree C is shown, but is used 
from a heat-resistant viewpoint, it is desirable that it is 1 50 degrees C or more. Specifically, an 
epoxy resin, phenol resin, polyimide resin, etc. can be mentioned. 

[0007] As an epoxy resin used for this invention, if a laminate layer fills the above-mentioned mean 
coefficient of linear expansion, especially limitation cannot be carried out but can use the bisphenol 
A system, a novolak system, an annular fat system, and a long-chain fat system combining 
independent or two kinds or more. Moreover, although especially limitation is not carried out about 
an epoxy curing agent, aromatic series polyamine, novolak mold phenol resin, an imidazole compound, 
a dicyandiamide, etc. are mentioned as an example, the direction which contains polyfunctional 
epoxy resins, such as a novolak system epoxy resin, as a component since thermal resistance is 
high especially and coefficient of linear expansion is low — ** — it is desirable. As phenol resin 
used for this invention, if a laminate layer fills the above-mentioned mean coefficient of linear 
expansion, a novolak mold, a resol mold, etc. will not carry out especially limitation. Moreover, it can 
also use combining these. In order to give flexibility, it can also use combining oil, an epoxy resin and 
thermoplastics. Moreover, for thermal stabilization, the resol mold phenol resin which denaturalized 
with drying oil, such as tung oil, is desirable. Although especially limitation will not be carried out if a 
laminate layer fills the above-mentioned mean coefficient of linear expansion like the 
above-mentioned resin as polyimide resin used for this invention, condensation mold polyimide resin, 
such as addition mold polyimide resin, such as thermoplastic polyimide resin, such as polyimidoamide 
resin and polyetherimide resin, and poly bismaleimide, and aromatic polyimide, can be used. 
Thermoplastic polyimide resin and addition mold polyimide resin are desirable in inside. 
[0008] The resin constituent used for the laminate layer of this invention may be used 
independently, or may use together one or more kinds of thermoplasticity, such as other heat-curing 
resin, alkyd resin, phenoxy resin, solvent fusibility polyimide resin, polyphenylene oxide, and polyether 
sulphone, and/or thermosetting resin. 

[0009] The resin constituent used for the laminate layer of this invention can also use an inorganic 
filler together with a resinous principle. An inorganic filler is blended in order to raise an elastic 
modulus, to reduce coefficient of linear expansion and to reduce absorptivity. As an inorganic filler, 
talc, an alumina, glass, a silica, a mica, etc. are mentioned, for example. It is desirable at the point 
that fused silica is excellent in low-fever expansibility also in these. It is desirable at the point that 
restoration nature's using spherical fused silica with a mean particle diameter of 2 micrometers or 
less also in fused silica furthermore improves. Moreover, 0.2 micrometers or more of mean particle 
diameter are desirable in respect of viscosity control. Mean particle diameter is Horiba 
Particle-size-distribution Measuring device at this invention. It measured by the method of laser 
diffracting / being scattered about using LA920. As loadings of an inorganic filler, the 1 0 - 400 
weight section is desirable to the resinous principle 100 weight section, and it is the 40 - 300 weight 
section more preferably. If it is the loadings of this range, low-fever expansion-ization of a laminate 
layer can be attained on the basis of good workability. 

[001 0] To the resin constituent used for the laminate layer of this invention, it is desirable to add a 
coupling agent. When a coupling agent raises the wettability of the interface of resin and an 
inorganic filler, resin and a filler are fixed to homogeneity to glass fabrics, and the effectiveness of 
improving thermal resistance and hygroscopicity is accepted. Although the anything usually used as 
a coupling agent can be used, also in these, using one or more sorts of coupling agents chosen from 
an epoxy silane coupling agent, a titanate system coupling agent, an amino silane coupling agent, and 
a silicone oil mold coupling agent has high wettability with an inorganic filler interface, and it is 
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desirable in respect of heat-resistant improvement. 0.05 % of the weight or more and 3 % of the 
weight or less of a coupling agent are desirable to an inorganic filler at this invention. 
[0011] Especially the fiber cloth used for a laminate layer by this invention is not limited, and can 
use the fiber cloth of various inorganic systems or an organic system. As the example, E glass (alkali 
free glass), S glass, Glass fabrics, such as D glass, Quartz, and high dielectric constant glass, Kevlar 
(trade name: E. I. du Pont de Nemours and the Toray Industries Kevlar company make), Pori 
represented by theque NORA (trade name: Teijin, Ltd. make) and Conex (trade name: Teijin, Ltd. 
make) -p-phenylene phthalamide, Pori -m-phenylene phthalamide, p-phenylene phthalamide and 3, 
4' - Aromatic polyamide system fiber cloth and aramid system fiber cloth which consist of a 
copolymer of diphenyl ether phthalamide etc.. Although carbon system fiber cloth, such as a 
polyester fiber cloth, nylon fiber cloth, a polybenzazole fiber cloth, a carbon fiber, and silicon carbide 
fiber, etc. is mentioned, they are glass fabrics preferably, what is limited also especially about the 
weave of a textile-fabrics filament — it is not — a plain weave, 7s ******, and Chu-tzu — the 
textiles which have structures, such as textile and twill, are sufficient, and it is a plain weave 
preferably. Moreover, it may not be limited to textile fabrics but you may be a nonwoven fabric. 
Although especially the thickness of fiber is not limited, either, it is desirable that it is 30-200 
micrometers, and it is 40-1 00 micrometers more preferably. 

[0012] The fiber cloth used for this invention may be processed by finishing agents, such as various 
kinds of silane coupling agents for the purpose which improves wettability with a resinous principle, a 
borane coupling agent, a titanate system coupling agent, and an aluminate coupling agent, and is not 
limited to this. Moreover, although especially limitation will not be carried out if the paper used for 
this invention sinks in a resin layer, kraft paper, cotton linter paper, an aramid paper, etc. can be 
used. 

[0013] Lubricant, a heat-resistant agent, an antistatic agent, an ultraviolet ray absorbent, a pigment, 
etc. can blend components, such as light stabilizer, with the resin constituent used for the laminate 
layer of this invention in the range which does not check the effectiveness of this invention if 
needed. The laminate layer of this invention is obtained by sinking in and drying a resin constituent 
at paper or a fiber cloth by considering as prepreg and carrying out hot forming of one sheet of this 
prepreg, or two or more sheets. Although the metal layer of this invention does not carry out 
especially limitation, its thing containing nickel, aluminum, Ag, Cu, Cr, Mn, Mg, Zn, C, Si, Mo, V, Nb, Ti, 
Pd, Pt, Au, Fe, Sn, one or more kinds of Zn, etc. may be desirable, and they may be these alloys, an 
oxide, a nitride, and a halogenide. Moreover, a front face may be processed by polish containing 
sandblasting, wrapping, buffing, etc., etching, reverse sputtering, etc. Being able to obtain a metal 
layer by carrying out hot forming of both the copper foil etc., when carrying out hot forming of the 
laminate layer, by approaches, such as vacuum evaporationo, sputtering, and thermal spraying, it is 
also possible to carry out a laminating on one side face of a laminate layer or both sides, and 
especially limitation does not do it about the laminating approach. Since a metal layer cannot make a 
steam penetrate easily, it can expect the effectiveness of suppressing the dimensional change by 
moisture absorption of a laminate layer and a resin layer. Moreover, the reflecting layer which 
reflected the shape of surface type of a laminate layer to some extent can be obtained by adjoining 
and carrying out the laminating of the metal layer to a laminate layer, and a suitable reflection 
property is obtained to a demand called the latest high definition and a raise in contrast rather than 
the white reflecting layer according [ this ] to white pigments etc. The resin constituent of this 
invention can be used as a varnish using organic solvents, such as alcohols, ether, acetals, ketones, 
ester, alcoholic ester, ketone alcohol, ether alcohol, ketone ether, and ketone ester, ester ether, in 
order to sink into paper or a fiber cloth, and prepreg can be obtained by applying and drying on 
paper or a fiber cloth. Moreover, prepreg can also be obtained by applying and drying the resin 
constituent of this invention with a non-solvent at paper or a fiber cloth. 

[0014] As for the plastic plate for display devices of this invention, it is desirable to prepare a resin 
layer in the outermost layer in order to give insulation, and/or in order to raise smooth nature or a 
reflection property. Although a resin layer can also be made to form by coating, you may form with a 
lamination or a press using a film, and especially limitation is not carried out. It is desirable to use as 
a principal component the resin which excelled [Tg] in chemical resistance above 150 degrees C, 
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such as cyanate resin, polyfunctional acrylic resin, an epoxy resin, and polyimide resin, as the quality 
of the material of a resin layer. As thickness of a resin layer, 1-100 micrometers is desirable and 
2-60 micrometers is more desirable. Moreover, the thing, i.e., the paper, or fiber cloth of the same 
quality of the material as a laminate layer may be included in order to give insulation. As cyanate 
resin used for the resin layer of this invention, - thio diphenyl cyanate, and bisphenol JISHIANETO, 
JI (4-cyanate -3, 5-dimethylphenyl) methane, 4, and 4 '2, 2'-JI (4-cyanate phenyl) 
hexafluoropropane and bisphenol E JISHIANETO, the cyanate of a phenol / dicyclopentadiene 
copolymer, phenol novolak mold cyanate resin, cresol novolak mold cyanate resin, and/or its 
prepolymer can be used. Since thermal resistance is high especially and coefficient of linear 
expansion is low, novolak mold cyanate resin and/or its prepolymer are desirable. Novolak mold 
cyanate resin here is obtained by making the novolak resin of arbitration, and cyanate-ized reagents, 
such as halogenation cyanogen, react, and can be prepolymer-ized by heating this obtained resin, 
and a resin layer can be obtained by heating further after applying to a laminate layer or a metal 
layer. When using cyanate resin for the resin layer of this invention, a hardening accelerator can be 
added to a resin constituent. A well-known thing can be used as a hardening accelerator. As an 
example Organic metal salts, such as zinc naphthenate, naphthenic-acid cobalt, octylic acid tin, and 
octylic acid cobalt, Tertiary amine, such as triethylamine, tributylamine, and a diazabicyclo [2, 2, 2] 
octane 2-pheny|-4-methylimidazole, 2-ethy|-4-methylimidazole, Imidazole derivatives, such as 
2-phenyl-4, 5-dihydroxymethylimidazole and 2-pheny|-4-methyl-5-hydroxymethylimidazole, Such 
mixture, such as a phenolic compound, organic acids, etc., such as a phenol, bisphenol A, nonyl 
phenol, and phenol novolak resin, etc. is mentioned. Phenol novolak resin is desirable in respect of 
there being few hardenability and ionicity impurities etc. also in these. Although it is possible to 
change the loadings of a hardening accelerator suitably according to a service condition by this 
invention, it is desirable that they are 0.05 % of the weight or more and 10 % of the weight or less on 
the basis of novolak mold cyanate resin and/or its prepolymer. The macromolecule which the 
monomer which has the acryloyl radicals, an isocyanuric acid ethyleneoxide denaturation thoria 
chestnut rate, dicyclopentadienyl diacrylate, etc., of two or more organic functions is made to 
construct a bridge as polyfunctional acrylic resin used for the resin layer of this invention, and is 
obtained is desirable. As the formation approach of the resin layer by these polyfunctional acrylate, 
the approach by heating is possible like cyanate resin, and it is desirable to add a pyrolysis mold 
initiator in that case. Although especially limitation is not carried out as a pyrolysis mold initiator, 
what is chosen from the group which consists of an azo system initiator and a peroxide system 
initiator is desirable. The peroxide system initiator which may generate a radical is desirable 
especially under drying-temperature conditions. As an example of this peroxide system initiator, 
peroxy ester, such as dialkyl peroxide, such as JIKUMIRU peroxide and G t-butyl peroxide, 
t-butylperoxy perpivalate, and t-hexyl peroxy pivalate, can be mentioned, and peroxy ester is 
desirable in inside. The effective amount in catalyst is sufficient as the heat initiator used for this 
invention, although the loadings do not carry out especially limitation, its 0.01 - 5 weight section 
extent is desirable to the organic component 1 00 weight section containing an acryloyl radical, and 
they are the about 0.025 to 2 weight section more preferably. Moreover, the hardening approach by 
energy lines, such as an electron ray and a beam of light, is also possible, and it is desirable to make 
the photopolymerization initiator which generates a radical in a complex constituent contain in this 
case. As a photopolymerization initiator used in that case, although especially limitation is not 
carried out, benzophenone, benzoin methyl ether, benzoin propyl ether, diethoxy acetophenone, 

1- hydroxy cyclohexyl phenyl ketone, 2, 6-dimethylbenzoyl diphenyl phosphine oxide, 2, and 

2- dimethoxy -1, 2-bibenzyM-ON, 2 and 4, 6-trimethyl benzoyl diphenyl phosphine oxide, a 
benzophenone, etc. can be mentioned, for example. These photopolymerization initiators may use 
two or more sorts together. To the organic component 100 weight section containing an acrylic 
radical, 0.01 - 5 weight section is desirable still more desirable, and the content of these 
photopolymerization initiators is 0.1 - 5 weight section, and is 0.3 - 2 weight section most 
preferably. 

[0015] As an epoxy resin used for the resin layer of this invention, although especially limitation is 
not carried out, it is desirable to use the Lynn modified epoxy resin, cycloaliphatic epoxy resin, 
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polyester denaturation cycloaliphatic epoxy resin, a dicyclopentadiene modified epoxy resin, an imide 
epoxy resin, etc. as a principal component, and it is desirable to use cycloaliphatic epoxy resin as 
shown in a formula (1) also especially in these as a principal component. These epoxy resins can 
also be stiffened with heat and can form a resin layer. As a curing agent, phthalic anhydride, an 
anhydrous tetra-phthalic acid, an anhydrous methyl tetrahydrophtal acid, Anhydrous 
hexahydrophthalic acid, trimellitic anhydride, the Pori azelaic-acid anhydride, The acid-anhydride 
system curing agent of **, ethylenediamine, diethylenetriamine, Amine system curing agents, such as 
a meta-phenylenediamine, a phenols novolak, Although phenol system curing agents, such as tris 
phenol methane, phenols and a dicyclopentadiene polymerization object, phenols and a xylylene 
glycols polycondensation object, phenols and a biphenyl dimethanol polycondensation object, and 
Bisphenol S, etc. are mentioned It is not limited to these. These may be used independently and may 
be used together two or more sorts. As polyimide resin used for the resin layer of this invention, 
although especially limitation is not carried out, condensation mold polyimide resin, such as addition 
mold polyimide resin, such as thermoplastic polyimide, such as polyimidoamide resin used also in the 
laminate layer of this invention and polyetherimide resin, and poly bismaleimide, and aromatic 
polyimide, can be used. The viewpoint of a high heatproof and the rate of low coefficient of linear 
expansion to condensation mold polyimide is desirable in inside. The resin for forming these resin 
layers may be used independently respectively, or may use two or more kinds together. When there 
is the need of graduating the front face of a resin layer, in order to form the mat layer for raising a 
reflection property that what is necessary is to put plates, such as glass for example, with high 
surface smoothness, and a metal, and just to heat them, it can also heat using fixtures which imprint 
a mat configuration, such as a roll and a belt. Moreover, what is necessary is just to use the smooth 
plate of the quality of the material or the fixture for mat formation which passes energy lines, such 
as glass, on the occasion of energy-line hardening. As for the plastic plate for display devices of this 
invention, barrier processing, rebound ace court processing, transparent electrode processings, etc., 
such as moisture-proof and gas-proof permeability, may be performed if needed. In addition, when 
using the plastic plate for display devices of this invention for a reflective type display device, it is 
good also considering the electrode layer which is good also as a reflecting layer and forms a metal 
layer on the substrate of this invention as a reflecting layer. Anyway, since the metal layer is used, 
the reflecting layer which is high contrast and does not have a reflect lump can be obtained because 
reflective effectiveness processes moderately the front face of a metal layer or an electrode layer 
highly. 
[0016] 

[Example] Next, although an example and the example of a comparison are given and this invention 
is explained to a detail, unless the summary is exceeded, this invention is not restricted to the 
following examples, is possible also for combining with how [ Mr. ] about the class of a laminate 
layer, a metal layer, and resin layer, and is not restricted about the class of display device. 
The prepreg which infiltrated paper and dried <example 1> phenol resin, and 35-micrometer copper 
foil are piled up. the phenol resin copper clad laminate (PLC-2147RH one side — ) obtained by 
performing heating pressing About 22 ppm [/degree C ] mean coefficient of linear expansion of 
0.8mm of board thickness, and a laminate layer : to both sides of Sumitomo Bakelite The bisphenol A 
mold epoxy acrylate 65% solution (RIPOKISHI VR-60LAV-1 A: Showa High Polymer) 2.1 weight 
section, DPHA : The mixture (DPHA: Nippon Kayaku) 0.9 weight section of dipentaerythritol 
hexaacrylate and dipentaerythritol pentaacrylate, The isocyanuric acid EO denaturation thoria 
chestnut rate (ARONIKKUSU M-315: Toagosei) 8.9 weight section, 2 and 2-dimethoxy -1 the 
2-bibenzy|-1-ON (IRGACURE651: CHIBASUPE Sharry Chemicals) 0.2 weight section, Using the 
resin varnish which consists of butyl acetate / the butyl-cellosolve (weight ratios 4/1) 32.4 weight 
section as a solvent, ultraviolet curing by the casting cast method was performed, and the resin 
layer with a thickness of about 60micro was formed. In addition, in order that the copper-foil face of 
PLC-2147RH might be roughened by etching and might make the resin layer by the side of a 
laminate layer reflect light efficiently, it formed the mat layer using the glass plate which controlled 
irregularity. 

The prepreg which infiltrated the <example 2> epoxy resin into glass fabrics, and dried it, and 
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1 8-micrometer copper foil are piled up. the epoxy resin copper clad laminate (ELC-4765 one side 
— ) obtained by performing heating pressing About 16 ppm [/degree C ] mean coefficient of linear 
expansion of 0.15mm of board thickness, and a laminate layer : The copper-foil face of Sumitomo 
Bakelite is roughened by etching. Heating pressing was carried out for epoxy prepreg (0.1mm in 
El-6765 thickness, about 16 ppm [/degree C ] mean coefficient of linear expansion: Sumitomo 
Bakelite) to this field in piles. Further On the laminate layer of ELC-4765, the resin layer which uses 
dicyclopentadiene diacrylate (Toagosei) and has a concave convex like an example 1 was formed. 
Heating pressing was performed for aluminum foil (PACAL21: Nippon Foil Mfg.) with a thickness of 
about 8 micrometers in one side in piles instead of copper foil using the same epoxy prepreg (about 
16 ppm [/degree C ] mean coefficient of linear expansion of 0.2mm in El-6765 thickness, and a 
laminate layer Sumitomo Bakelite) as the <example 3> example 2. Subsequently, the casting cast of 
the dicyclopentadiene diacrylate (Toagosei) used for this laminate layer side in the example 2 was 
carried out, the smooth glass side was applied, and the resin layer (about 20 micrometers) which has 
a smooth side by carrying out ultraviolet curing through a glass side was formed. 
An epoxy resin with <example 4> thermal resistance is infiltrated into glass fabrics. Epoxy resin 
double-sided copper clad laminate obtained by putting 1 8-micrometer copper foil on both sides of 
the dried prepreg, and performing heating pressing (0.1mm of ELC-4781 board thickness) About 15 
ppm [/degree C ] mean coefficient of linear expansion of a laminate layer : The copper-foil face of 
Sumitomo Bakelite is roughened. The novolak mold cyanate resin (PT60 number average molecular 
weight 800: RONZAJAPAN) 100 weight section and the phenol novolak resin (—51714: Sumitomo 
DEYUREZU) 2 weight section are dissolved in a methyl ethyl ketone in ordinary temperature to' both 
sides. The resin layer was formed using the prepared varnish. In addition, in order that one side 
might form the resin layer aiming at an insulation, it considered as the thickness of about 2 
micrometers by coating, and obtained the smooth resin layer with a thickness of about 15 
micrometers according to heat curing which applied the mirror plane to another [ with the need of 
forming a smooth side for circuit formation ] field using the casting cast method. 
The 40-micrometer stainless steel foil was put on the both sides of the prepreg (0.05mm in EI-6781 
thickness, about 15 ppm [/degree C ] mean coefficient of linear expansion) using the same 
heat-resistant epoxy as the <example 5> example 4, and heating pressing was performed and also it 
produced by the same approach as an example 4. 

An epoxy resin is infiltrated into the fiber cloth which formed glass fabrics in the both sides of a 
<example 6> nonwoven glass fabric. Epoxy resin double-sided copper clad laminate obtained by 
putting 1 8-micrometer copper foil on the both sides of the dried prepreg, and performing heating 
pressing (0.8mm of ELC-4970 board thickness) About 24 ppm [/degree C ] mean coefficient of 
linear expansion of a laminate layer The copper-foil face of Sumitomo Bakelite was roughened and 
the 100-micrometer dicyclopentadiene diacrylate hardened material resin layer was formed in both 
sides by the same approach as an example 2. In addition, one resin layer formed the resin layer 
which has a concave convex like an example 1. 

BT resin which used bismaleimide and triazine as the principal component was infiltrated, and as 
polyimide resin, it constituted, and heating pressing was carried out and it united with <example 7> 
glass fabrics so that BT resin double-sided copper clad laminate (about 13 ppm [/degree C ] mean 
coefficient of linear expansion of 0.2mm of CCL-HL-950 board thickness and a resin layer 
Mitsubishi Gas Chemical) which performed heating pressing, obtained the prepreg and copper foil 
which were dried, and gave them in piles might be inserted with the polyimide film (YUPI REXX VT: 
Ube Industries) of two sheets. 

The prepolymer which changes from the 2 and 2-bis(4-cyanate phenyl) propane 90 section and the 
bis(4-maleimide phenyl) methane 10 section to <example 8> glass fabrics as polyimide resin is 
dissolved in a methyl ethyl ketone. The varnish which added the octylic acid zinc 0.05 section and 
the triethylenediamine 0.05 section was infiltrated, and it constituted, and heating pressing was 
carried out and it unified so that the dried prepreg (about 0.1mm in thickness) might be put with the 
aluminum foil (PACAL21: Nippon Foil Mfg.) of two about 8-micrometer thickness. The mean 
coefficient of linear expansion of this laminate layer was about 12 ppm/degree C. Next, the alicyclic 
epoxy (SEROKI side 2021 P: die eel) 100 weight section which has structure like (1) type as a resin 
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layer (solid content conversion), The bisphenol SCdevelopment name EX-1(B):die eel) 3 weight 
section and a cation catalyst (development name EX~1(A):die eel) The 0.5 weight section, One 
weight section addition of the surface active agent (F-1 77: Dainippon Ink) is carried out, after being 
immersed in the solution dissolved in 2-butoxyethanol, it pulls up, and after carrying out precure for 
30 minutes, heat curing of the 170 degrees C was carried out for 200-degree-C 2 hours. 
Furthermore, the resin layer which is made to carry out heat curing by the casting cast method like 
an example 4, and has about 1 5-micrometer smooth side was formed in one side using the same 
resin. 

On the carbon system fiber cloth (NIKARON: Nippon Carbon) which processed by the <example 9> 
epoxy silane coupling agent, as polyimide resin After carrying out the preliminary reaction of the 
bis(4-maleimide phenyl) methane 95 section and the bis(4-aminophenyl) methane 5 section in 
N.N-dimethylformamide, The varnish which mixed the novolak mold epoxy resin (ECN-1273: 
Ciba-Geigy) 10 section was infiltrated, and it constituted, and heating pressing was carried out and 
it unified so that the dried prepreg (about 0.2mm in thickness) might be put by the copper foil of two 
about 12-micrometer thickness. The mean coefficient of linear expansion of this laminate layer was 
about 12 ppm/degree C. After dissolving completely 6.37g of ortho tolidine after roughening a 
copper foil front face by etching in N,N-dimethylacetamide 130mL, Add 6.54g of pyromellitic acid 2 
anhydrides, and the cast of the polyimide varnish obtained at 15 degrees C by stirring at a room 
temperature for 3 hours for 1 hour is carried out to both copper-foil faces, desiccation — after — 
reduced pressure — the bottom — oven — inside — 1 50 — degree C — * — 30 — a minute — + 
— 200 — degree C — * — 30 — a minute — + — 250 — degree C — * — 30 — a minute — + 

300 degree C — * — three — an hour — heating under reduced pressure — carrying out — 
imide izing — having made . 

[0017] Etching processing was performed to glass epoxy copper clad laminate (TLC551M: Toshiba 
Chemical) with a <example of comparison> thickness of 0.1mm, copper foil was exfoliated, and the 
laminate which consists of E glass was produced The two-sheet laminating of this was carried out, 
and heating pressing was carried out and it unified. Next, both sides were made to apply and harden 
a heat-resistant white coating (No.4264-2: OKITSUMO), and the reflecting layer was formed. 
Furthermore, after making it dry after being immersed into a low-temperature baking mold 
polysilazane solution (N-L110: TONEN) and making this immersed in a hydrogen peroxide for 4 
hours, it dried at 150 degrees C for 2 hours. 

[0018] On the mat layer (concave convex) of the plastic plate for display devices of the Evaluation 
1> example 1, an example 2, and an example 6, sputtering of the aluminum was carried out to 200A 
in thickness, and the semi-permeable reflector was formed. Moreover, on the resin layer of an 
example 3, sputtering of the SiOx was carried out to 500A in thickness, and it considered as the 
steam barrier. The color filter layer was formed in the reflecting layer side (it sets in the example 3 
and is aluminum side) of the plastic plate of examples 1~3, an example 6, and the example of a 
comparison. The color filter layer formed in the barrier layer membrane formation side side of steam 
transmittance 0.06 g/m2/day with photolithography using a resin black matrix material and three 
sorts of pigment-content powder color resists, R, G, and B. The dimension of the color resist of R, 
G, and B is 70micrometerx200micrometer, and formed the black matrix in between them by width of 
face of 10 micrometers. ** is 40mmx60mm outside a black matrix, and the color filter formation 
range was set to 30mmx50mm. Furthermore, color filter overcoat material was applied by the spin 
coater, and it hardened in 170-degree C oven for 1 hour. The substrate which does not form the 
color filter combined and used used polyether sulphone (PES) as the substrate ingredient, and the 
transparence plastic plate in which the steam barrier of SiOx was formed to both sides was used for 
it. Next, the transparent electrode was formed in both substrates. On the color filter forming face, 
indium oxide tin (ITO) was formed in thickness of lOOnm with the single-wafer-processing sputtering 
system at one side of a PES substrate, patterning was carried out to photolithography by etching at 
the shape of a stripe, and it considered as the transparent electrode again at the substrate in which 
the color filter was formed. The orientation agent was printed and formed on the transparent 
electrode which carried out patterning, and it washed and dried, after performing rubbing so that it 
may become the orientation of the twist 240 degrees. Next, it prebaked by screen-stenciling a 
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sealant to a PES substrate. The spacer was sprinkled to the substrate side of the example which 
formed the color filter between them, and the example of a comparison. In addition, the spacer used 
that by which adhesive coating is made. Then, beam doubling of both substrates was performed, full 
hardening of the sealant was carried out, and it considered as the cel. In the eel, the constituent 
which added the chiral agent was poured into ZLI2293 by Merck Co. as liquid crystal, it obturated 
using obturation material, and the liquid crystal cell was obtained. Furthermore, the phase contrast 
film and the polarization film were stuck on the liquid crystal cell, and it considered as the liquid 
crystal display. When displayed on the produced liquid crystal display by connecting a drive wave 
generator, although brightness and the display engine performance with good contrast were shown, 
in four examples, it was evaluation that contrast was insufficient, in the example of a comparison. 
[001 9] Steam transmittance was measured using gas-chromatography type steamy transmissometry 
opportunity GTR-30 by YANAKO analysis industrial incorporated company about the plastic plate of 
the Evaluation 2> examples 4, 5, 7~9 and the example of a comparison. Consequently, in the 
example with a metal layer, although it was below 0.001 g/m2 and day below a measurement 
limitation altogether, in the example of a comparison, they were 0.3 g/m2 and day. When using a 
plastic plate for the TFT-liquid-crystal substrate with which highly minute-ization is demanded 
generally, it is necessary to make the steam transmittance from the allowable error of the 
dimensional change by water absorption to a plastics layer into below 0.1 g/m2 and day. 
Furthermore, in the organic electroluminescence display device, it is required that the steam 
transmittance to a light emitting device should be further made into below at least 0.01 g[/m ] 2 and 
day. In addition to this, the plastic plate in examples 4, 5, 7-9 showed the engine performance 
excellent also in low coefficient of linear expansion, solvent resistance, thermal resistance, and 
rigidity. The above thing showed that this invention was suitable not only for a STN mold liquid 
crystal display component but display devices, such as a reflective mold TFT-liquid-crystal display 
device, an organic electroluminescence display device, a plasma display panel (PDP), and a field 
emission display (FED). 
[0020] 

[Effect of the Invention] As explained in full detail above, the plastic plate for reflective mold liquid 
crystal display components of this invention has advanced steam barrier property, thermal 
resistance, and chemical resistance, and a mean coefficient of linear expansion is low, and since it is 
rich in rigidity, it is suitable for various display devices. 
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a. #7>*77'j>m f^^-h^7yu>^ 
m. 7)^s.-'7A^i3yy°uy{fMm<DmmmmM-(r{iB ! 

fc. *-f6-fllC-ai»6ti«||Btt. «IW^$#5lt--5t>©T 

[0013] *%w<Dmmmm\z%i^ftz,®mtB.f$.® 

*S. 3tS^Jt3Sl > ¥©riii)-*BE'g-r*i *^f3^ 
©«HKJi(4, »J6ffljScft&iKX»4«llt*lc^S • 
d t «t 0 7U y°]yy' t U c ©7g t"U if «o l « 

mma. mzm^.\tLt^^^ ni. ai. a s . c 

u. Cr. Mn, Mg, Zn, C. Si, Mo. V, N 

b. Ti. Pd. Pt, Au. Fe. Sn. Zn^£- 

^-(t;#i. Any>fk«iTSoTfc^t,i. ^fc. -y->H7 



7xk 7 7t>y. /-^wessstrw*, x- 7 ^> 

if, mxny*y>i/mz£Q, SI^lLi^^ 
U &*, My9')>{f, BIMFO*ttfcJ:0. ffJB 

tz, 4ii^aisii:iSLiiit5fT, io 

fc^fi-fstcw:. 7jm-;ug. x~7Ji/g. 
5-h>7)l3-)im. x.-T-)l7)ln—)] / m^ "rhyx. 

[0 0 14] *«W©*jK*?ffl7*5X^«.y£S«tt. 
ifc&^te 4* 4r * & * *i ± / * fc tt¥» tt "t> L < f 

»^ttS:iRi±s-a-Sit*icajj.sic«jBgjg*ffl:^ac4 

^CifcT**^. 7-TJUA£ffl^T5S*-hi?>7V 

CD«M4LTti. ->7*-MIHB, ***7*U;l« 

IB, X#*->tW. #y-f5K»B'tt£Tg«tl5 0 , C 30 

w±T-iimp D att{c@nfc^^±^«-4t- saws? 4 l 

8*Kl©J?«-4LTt4, 1~1 0 0 umtfflftL 

-r^->7^-h«ig4bxtt. e*7x7-;k>*v7* 

- K v (4-->7^-h-3, 5-//W7ir 
;!/) 7^>, 4, 4' -fty7i-;i/->7^-h, 

2, 2' - v (4->7*-h7i-;w ^vH*7;k* 

□ 7"o/t>, fX7iy-J|/Eyy7*-h. 7x7- 40 
y?U^>5> -/I >&M£# ©->7 *- K 7x 

y*S->7*-MMi. K.tf/7Ji^©7k#'J^-£ 

«^JLi*5/#5**S->7*-h««Rtf/'Xtt-t 

7 * - h ttf K 4 tttt* © / # 7 y * flit 4 , A o y >fc 

n* *>©t, sfcc &nfciMiig£ioj»T * c 4t-t* 
l/#'J7-ftt5Cia«T«. iilSIifcl±MIi: 50 
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KfcHoi»-r*iit"rtrjBJi*#6i:ti8«Tr* 
*. *»"»o»eBfc5'7*-niesfflv>*«*t 

«4LT»i. 7-77>g£MfQ. t7T>Kn^h, *■ 

Ux3\>k75>, HJ7*7\»k7 5>. v71ft*->i7D 
[2. 2, 2]:*^>S©3»75>«. 2-7xXJb 
- 4 - /. g^M* 5 jfV—fr, 2-x5 1 JP-4-^5 1 ;K 
S^V-Jk 2-7xx;l^-4. 5-ytKD + ->^f 
MS^;-*. 2-7i-*-4-^fJk 5-t K 

m s ^'/-;w;o-f 5^v-;i«. 7x7 
-;k fX7iy-M, /xjk7x/-;k 7x/- 

£Wi«Jfl*ttK:jfci;Ttt£*Ht-*£4#i5t6T&-S 
a*. y#9y^fflS/7*-HirBfcJ:tf/*fcH:-tor 
U*'J-?-£gqS4LT0. 0 5ii%£(±, 1011 

**SH7^>j;HIHB4UT«. -fv->73t;«x?u 

>**iM H^tthU7^Uk-h. yy?D^>?y 
l-^y7?'J k- h#© 2 I? 16 tlx© 7 £ 'J D-f 
£*TT£ t J T- £ AMI S * T# 6 nsSS *HPat# * L 
l». Cft6©*'B«7^Ul^-hCJ:«»BJlO»** 
&4LTW. ->7*-Mlt|g4ra*tcliiJRH:J:**S** 

*«, 7v'*HJ&?WR^a»fl;«»3RIH*6?i!l*>6ja:S»^& 

san* *>©**#* li*. *icttjuuE**T-?. ?•/ 

#;i'£»£L7*iB»fc«»H#ffl##iU*. £©^ 
*ft»*BIJ6ffl©«4UTtt. y^SW-t+xF, 
t -7>^A-^->F^©-77;^l-/1-*+-> 

Kg. t -7*5 L ;i/A-^-+v'trAu-h, t-^-wu 

/■!-^yt:A>- Ff©n-ttyiXfiHf^i 
^©E£S(4. »CRHttU&V^. 7^'JD< 

^«&^*r*#«j««-i oom«»ic»L, o. oi 

~5»»BS*)9t»*K. J;0ff*U<ttfi0. 0 2 

«Jl4*»»iLV». -t©»tffll»2.itfi^BBJ6fi!l4UT 
tt. »CBSttUav»*«. MM^>'/7iy>, ^> 
V-f >7?^x-7-Jk 'O'Z-f >7"n e;l/X— 7Jk 
yih^y7th7x;>, l-hh'n+yy^D^ 

->Jk7xX;ky h>. 2, 6 -v^?JI/ / <>V*'f JUv7 
i-M770«yK. 2. 
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2-y7ir;l/X5'>-l-tX 2, 4, 

7i/>¥*$if5ct*5Tt5, cn<E>©7£m£-n§& 

©£W*te. 7{7>JJVg£^TZ>^mi&ftl 0 Oli 
«lC*fU 0. 0 1~5MW»SL<. 3 SIC** 

[0 0 15] *3SW©ttHgHCffiffl-r*x#*->*Kty 
UTH. U >^ttx#*->$!fi. AlO 

|gS^x#+->^ig. #UxXxJl«|lt8iiSx#*-> 
Hfllf, S?->^n^>^5;x>*ttx#*->»B. -f5F 

x#+->«jg«*±js»fr***<ff*L<. cine© 

+T=b#tiC (1) fc*SftaJ:3&IgSH5*X2j?*->» 
JBS£lS»ir*0*»»*Li». Zlti^GDxtf+vitflg 

s„ «fls»tbxtt. m&yfiim.. mykj-h^yffr 

£. Mfct^Jlf-hyt FU7 9)VW.. JSWcv^fc F 

*«. *©KSt*«*KftSI. i?l/>->75>. ->*x 20 
7!y>h'J73>. ^7i=l/»75>, ^?©7S 

>*8Eifc3J. 7iy-^s;*7 7^. FUX7i;- 

7x;-^g- e^xx^v^^y-jpssai^. t* 
X7iy-;i/s§c7i7 -^fcafcJWfc 6 n 

fcV»*«, *«WO«Ui«JiT"b«t»&tl*#U-f 5 F7 30 
5 HtttS. iSUx-fM5 F»e<Cf©J»iiIffltt3|?U 
-TSF. *'J F«©{tJ0giPM5 F® 

IB. 3»*#U< 3 K»<D«*ffl#U-f 3 Kfll^ffl^ 

T'£&„ ifc. x^;^-««fl:iciRLTtt. tf^x^ 
®x*JU*-8^a»r**m©¥»«ifcttVy hJ£ 
)Sffl?&ASrffl^ntf«t^. ^^©^^fflTrX? 

X7 -.y *S«£Ejf ^©*S*^fc«l»4«^fc 
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[0 0 16] 

0. ttT©*j£^jic$uPE$n^.fe©T-(a^<, sura 

fc7'J7U^<t3 5 W m©ifl?§i:£3*a, JDftSttffifiJc^ 
Sfr-3TS&*lfc7xy-JHIfJfi«aaHfi (PLC-2147 
RHtt®. fcffo. 8 mm. «ff«j|©¥$«UB3ftftlB 
2 2 p pra/t : ttS^-^^-f F) ©MffilC. t7 7 

•>VR-60LAV-lA:Sgftl^f) 2. 1 Sfi 
8B. DPHA : -7^>^X>JX'J h-A^+U-T^ U U 
-Sty'C/^i'JX'J 1 — ^^>^7i"J U-h<DM 

( DPHA : B*ft^) 0. 9 fi«S. -fy->7 
*;i*6E03EttHJ7*'jV-h (7D"^XM-3 1 
5:3K3££j&) 8. 9fiSg)5, 2. 2-v*F*v- 

1. 2 -v7xXJUX^>- 1 ( IRGACU 
RE6 5 1 r^/U^yt'^ySAM) 0. 2MM 
SB. 8«<tLTim73 i ;i//7>JHzDy;u7' Mit 
4/1) 3 2. 4M»J:D&*»lB7XXfcffl(,vr. 

©ffiJgS$rJgfi£Ufc„ fcfc. PLC-2147RH©^?SS»±Xy 
7- > ? \Z J; ^ Tift U . g fe«^«lffij©#li® IC «, 

yt^mmzKm^ itzfttotzmuh mm i-tziiy x« 

2 >x^+ ism%ZX77si> dx 
«IS1*fc7" , J7l'5 r tl 8 wm©fg?g££fi4a, Jnl* 
JOEE<«»6fToTS6tlfcx#+->*J|UBaiBI«fi (EL 
C-4765 M-ffi. «J?0. 15mm. «Jl£j|©¥i3£J* 

1 6 p pm/"C : 7-f F) ©$g?§® 

*Xy^>^C±oaftL. -©BtCXtf+vX'UTV 
^ (El-6765 *-S0. 1mm. ¥££IBSft&*n 6 
ppm/TC : h) *fi*lXJP}»a0£Efig» 

^ftofc. S5IC ELC-4765©«a«S±t' > ->*v£n 
^>^yI>y7^7'JU-h ^fflHTil 

witi^afc. Bafliii**rr4»ifiji&»diLfc. 

<*JB«3>*Jfift|2 t|iI«CDXJl?*->7 r U7'H^ (EI 
-6765 JP$0. 2mm. fRH«Ji(a¥i58B3BffiK»!j 
1 6 p praA : tt^^-i'^-f h) S1HT, ^?g© 
ft*JDICjp$^8 ^m©7;i/3?g (PACAL21 : B*S 

oSlfiM iz^mm 2 Tffl tifc s? •> ? d ^ > ^ j;x > 
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ftSStfc^u ^i/yoili: i 8 m© 

(ELC-4781 «»0. 1mm, «B 
£B0¥J3£B£ft8c£)l 5 p pm/t : 

hfi ( PT6 0 »¥W18 0 0:D>'1fi?t 

PR-5 17 14:MfaW) 21i»t>lf*I 10 

£U ®&^©fca6fc¥^®£Jgj&T£&g©<&-5*> 

<mffiM5>mmm4 tmmaw®3itf*~>*m>ftzf 

} Jz/\y^f (EI -6781 IPSO. 0 5 mm, ¥^1^31^ 
t»15ppm/t) ©MfiU]£4 0 /xm©X7->UX?§ 

<H«0>l6>^7^?FltftOPi«tjtf5Xi7D^*JgriE 

»tffoT»6n&X#*->«I&ffiiB«IH*JiS (ELC- 
4970 «JP0. 8 mm. «Sfil©¥^S!ll|g5i«Sc*52 
4 p pm/t : ftSr-^-^-f h) ffliSI^Sftl. 
**S^2 t|SHS©^ffiT?, Affile 10 0 (imOyyjQ 

a*, ->&©»jiHW3*«m twimzwamz^rz, 30 

BE*S»*fToT^§fcnfcBT»|gpliiiii«3B«)iK (CCL- 
HL-950 «»0. 2mm. ttflgS©¥J58|g£ftftifti 
3ppmA:EIIlftf) *2«©#U-f 5 K7w 

<*!S«8>^5Xifn^fc#U-f5H*BtUT. 40 
2. 2-tiX (4-^7*-h7x=JM ^n/t>9 0 
att'X (4-7H5H7irJH /5'>10W*>6 
B£S7V^U-7-$^?Jl/X?Jl/^H>iCg^U. #7 
^KMfflO. 0 5SK. MJx?U>->*75>0. 0 5 
«*lDAfc7x^*^gS-B-. e«S-B-fc7 r 'J7*H^ 
(J¥££J0. 1mm) * 2 ftCDJfS^ 8 y m©7;U5 
(PACAL21 : B#§S?§) T«*&tfJ:5K««U Al» 

Stt. ttl 2 ppm/"CT*ot. KItL 
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D^-f F 2 0 2 1 P: ?4±M 1 0 OSS95 Oj£ 
»*ff) . t'X7x/-;PS (H5fi£EX-l (B) : 

^-r-fe;» 3SfigB. z?*>tm (pbb*ex-i 

(A) :^-tr;W SO. 5 MSB. ^EffittStJ (F- 
17 7: *B*-f >*) SlfiSffigsftU 2-7>* 

T. 17 Or. 3 0»y^a7?tf;g2 0 0'C2^ 

9 >x#+->->7 >* ■> 7*u >^t?«hs l 

fcK*&&ytft (xtjd> : B##-#» C#iJ>f* 

KtfKfcLT. t:X (4-7K5K7i-;» 

9 5gBtk'T. (4-75/7xx;iO /7>5SB£N, 

77?ai#+->«I (ECN-1273 : i 0 

0S£tt0. 2mm) *2#©»3ttl 2#m©«fST 

~©«BfiB©¥^*»»«Sctt. tti 2ppm/tT 
x-y^>7-|'ckO^?S^®saftbfc^. o- 
MJ5»6. 3 7g£N, N-v^^7ir h75 K 1 
3 0mLt^l:i«^tfci. tfnxUy Mfenas* 
#16. 54g£3JD;t, 15TCT1S$IHJ. gfflT3ISfflig 

LT. ttftft. MJET©^-7>*T1 5 0"C* 3 Otj- 
+ 200T;*30#+ 250'C*30#+300'C*3 

[0 0 1 7] <tfc««>BIS0. lmmO»7XI#+ 
->f83f«B1£ (TLC551M: *2$-5#;W SC. X 

*B«sfts«Lfc. enseal u jd^jdee^u 

THWtUt. B£Hta6&& (No. 4264-2 :^- 

fc. SSfc, fififlii«a#u->7if>»« (N-Ll i 
4»Hgi*S*fc». 1 5 0"CT2«HKIftfl|U)t. 

[0018] <§?ffi i >^mm 1 . ^ss« 2 ku^««i 

6 0iitf^y7Xf7?SSH)77 h9 (P3Ciffi) 
±{C7^5x7A*J¥S 2 0 0 k\Z7>n~j9 U >^U 
*ai81t©R»HS:»*KLfc. ifc, Hffi^J3©^ig« 
±iCtt. S i Ox£Jp£ 5 0 0 AtC7./t^^'J>^L. 

«oy5^?y*asofi»m (h^j 3 ic^^Tij 

All) lzt)?-yj )H?-m£Ml$.Ltz. t>7-u 
)U9-mit. ^l&7*7->7Vh'J7X», R, G, B© 

7-f-fc«fcO*»Eaai8ftO. 0 6g/m'/dayO 
AU7BriaSffi«IC»rit*fTr3fc. R, G, B©7J7- 
l'->7 K©-+^«7 0 timx 2 0 0 (imT. ^©PbKcH 
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?h l Ji'XOWIi4 0niniX6 0mmT, fly— 74 
M-MiEItt3 Ommx 5 OmmiLfc. MIC, fi 

Q^fcU 1 7 OTC©^-7'>^T'l^p B ^ktfe„ m 

mt. #ui-t^w> (pes) zmfotint 

U Affiles i Ox<D7km%./V)T£Ml$.l,tzmW7°7 
tz. fs^-74 Jl^-S-Jgj&LfcSSl-fcL £^-7-r 10 
X/ty^gST'iffb-r>v^A^ (I TO) £JP£lO 

ft. *i*UTtt»bfc. pess«k«>-;i4J* 
X?'J->WJU 7*'J^-££frofc. *©|Bt. * 

5 - 7 w ji $ - % l mi^j s #]*««©£««£ 

■feJKC «ft£LT*;H>tt«ZL I 2 2 9 3 tC#-Y 7 

ss^sm tEftttJHs^ea * %m l & ff o fc t 

-5. Hi£fJ4^|t*HT«, BJISS, 3>f-77.h* 
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[0 0 1 9] <i?ffi 2 >^i£^J 4 . 5, 7~9Rtfj£t$ 
ttB©#X4» D7 h ^7 7^ -5£JKSa»*W£*GTR- 

0 1 g/m ! • d ayE*TT£t>fc#, IttSiMiC&UT 
». 0. 3g/m ! • dayTfcrjfc. it5«3ffl 

£ffll>3*§-&. R*tJ:*-tSSefte!)tteRS*»6. 7" 
77.5 1 '>i'«^©7K^Siift^0. 1 g/m ! • da 
yaTfc-j-*aw»**. *fc. SSM«EL»«* 

&<<ht>0. Olg/m' •dayHTttSui^ 
#*ftT^5. ftttfH. 5. 7~9ilfeH-^,7 P 7X? 

Mrt*)), (PDP) . m^Mttix^XT-K (FE 
D) *0$ti&lfrK.*>ttmT:3b2>Z.tifit>frz>1£. 
[0 0 2 0] 

tt. BMtt> »XAtt$*U ao, ¥J5«Jg£$$t*f 

<s<. iiitticstjfe*. aaojEwJU^ffltfiFar* 
a. 



7uy h^--y<Dmt 

(5Dint.ci.' mism FI 

// C0 8L 87:00 C0 8L 87:00 

F^-A(##) 3K007 ABU ABI2 AB13 AB14 CA05 

CC01 EB00 
4F072 AB09 AB28 AB31 AD13 AD23 

AD45 AG03 AG07 AG16 AG20 

AH21 AL12 
4F100 ABO IB AB02B AB10A AB17B 

AK01C AK25C AK33A AK49A 

AK49C AK51C AK53A AK53C 

AL05C BA03 BA10A BA10C 

DG10A DC11A DH01A EJ82A 

GB41 JA02A JA05C JN06B 

YY00A YY00C 
5C094 AA33 AA36 AA37 AA38 BA29 

BA31 BA43 EA06 EB01 



